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Records of the Common Wombat Vombatus ursinus (Shaw, 1800) in 
the Pilliga Forest, northern inland New South Wales 


Michael J Murphy 
NSW National Parks and Wildlife Service, PO Box 105, Baradine, NSW 2396 


Abstract 

This paper summarises information on the occurrence of the Common Wombat in the Pilliga Forest, based on 
12 years of observations and collation of records from additional sources. The core of the species’ distribution 
in the Pilliga Forest appears to coincide with the most topographically rugged areas, which contain forested 
hillslopes providing suitable burrow sites and a slightly more mesic microclimate than the broader Pilliga For- 
est. Outlying records are located where higher qua ity soils occur in proximity to gr ee rugged areas. 
The paper also notes the regional conservation significance of this edge-of-range population and highlights the 
local climate refuge value of the south-eastern Pilliga Forest,for wombats and other mesic-dependent fauna in 


the Pilliga Forest. (The Victorian Naturalist 135 (3), 2018, 64-71) 


Keywords: Common Wombat, Pilliga Forest, Brigalow Belt South bioregion, edge-of-range 


population, mesic climate refuge 


Introduction 

The Common Wombat Vombatus ursinus 
(Diprotodontia: Vombatidae) (Fig. 1) is en- 
demic to south-eastern mainland Australia 
and Tasmania, extending from south-eastern 
Queensland to south-eastern South Australia 
(McIlroy 2008). Although the species remains 
common in some parts of its range, there is 
some evidence that at the edges of its distribu- 
tion it is in decline, including in western Victo- 
ria, South Australia and south-eastern Queens- 
land (Roger et al. 2011). Some authors (Roger 
et al. 2007, 2011; Triggs 2009) have challenged 
the perception that the species is currently se- 
cure and not in need of monitoring. The distri- 
bution of the Common Wombat on the inland 
western slopes of the Great Dividing Range is 
now greatly reduced and fragmented as a result 
of landscape-scale clearing over the last 200 
years and the development of the modern ag- 
ricultural landscape of the sheep-wheat belt. A 
survey of state forests on the New South Wales 
(NSW) western slopes between Dubbo and 
the NSW/Queensland border in 1993-1994 
did not detect the species at any of the 40 sites 
studied (Paull and Date 1999; Date and Paull 
2000). Date and Paull (2000) listed the Com- 
mon Wombat as being of conservation concern 
in the region. 

Roger et al. (2011) noted a scarcity of data 
describing population distributions to support 
anecdotal evidence of decline of the Common 
Wombat at the extremes of its range. The Pilliga 
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Fig. 1. Common Wombat, Willala Aboriginal Area, 
eastern Pilliga Forest, May 2010. Photo from motion- 
detection camera. 


Forest, located between Coonabarabran and 
Narrabri in northern inland NSW, is the larg- 
est surviving temperate woodland remnant in 
the western slopes bioregions and is close to the 
Common Wombat’s western limit. There were 
few records of the species in the Pilliga Forest 
prior to 2006 (Atlas of NSW Wildlife; Atlas of 
Living Australia). The aim of the present study 
was to collate and review recent local records 
of the Common Wombat and document data 
on the occurrence of the species in the Pilliga 
Forest. 


Study Area and Methods 
The 450000 ha Pilliga Forest (Fig. 2) is located 
in Gamilaraay Aboriginal Country in the NSW 
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Fig. 2. Map of the Pilliga Forest, showing records of Common Wombat collated in this study (black squares) 
and other Atlas of NSW Wildlife/Atlas of Living Australia records (black triangles). The dotted line marks 
the boundary between the sandstone country in the south-east and the outwash plain in the north and west. 
Cross hatching shows topographically rugged areas and simple hatching shows areas of clay or silt. Record 
locations: A = Airlands, B = Baradine, D = Dandry, G = Garrawilla, K = Kamilaroi Highway, U = Ukerbarley, 
W = Willala. Inset map: the location of the Pilliga Forest in northern inland NSW, west of the Great Dividing 


Range (dotted line). 


section of the Brigalow Belt South bioregion. 
Most native vegetation on more productive 
soils in the surrounding area has been cleared 
for agriculture, with the Pilliga Forest left as a 
very large remnant on the poorest sandy soils. 
The climate is temperate with temperatures 
ranging from an average monthly minimum of 
about 2°C in July to an average monthly maxi- 
mum of about 34°C in January, and a summer- 
dominant rainfall pattern with annual rainfall 
of about 600-750 mm, tending to be higher in 
the south-east (Bureau of Meteorology). The ge- 
ology comprises coarse sandstones, with a few 
outlying basalt outcrops from nearby volcanic 
complexes to the south-west (Warrumbungles) 
and east (Liverpool Plains) (Murphy and Shea 
2013). The south-eastern Pilliga Forest has an 
undulating terrain of low sandstone ridges and 
wide sandy valleys, with an elevation range of 
240-640 m Australian Height Datum (AHD), 
draining to a flat compound alluvial outwash 
fan with an elevation range of 160-320 m AHD 
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in the west and north. The vegetation of the 
Pilliga Forest comprises a mosaic of dry open 
forest and woodland communities dominated 
by various Eucalyptus, Angophora, Corymbia, 
Callitris, Allocasuarina and Acacia species. The 
eastern Pilliga Forest is a fire-prone environ- 
ment, with frequent wildfires initiated by dry 
thunderstorms and large-scale wildfires occur- 
ring on average every 10 years. A few small ar- 
eas of dry rainforest occur in the south-eastern 
Pilliga Forest in areas topographically sheltered 
from wildfire. 

Opportunistic records of Common Wombat 
in the Pilliga Forest were collated over the pe- 
riod 2006-2017 while the author was resident in 
the local area and working as a NSW National 
Parks and Wildlife Service (NPWS) ranger 
in the Pilliga Forest. The Coonabarabran- 
Bugaldie and Bugaldie-Goorianawa roads were 
used to define a boundary between the south- 
ern Pilliga Forest and adjacent Warrumbungle 
Range. Detection methods employed were 
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observation of burrows, identification of tracks 
and scats, deployment of motion-detection 
cameras (Moultrie DGS-160) at burrows and 
scat deposits, deployment of motion-detection 
cameras (Reconyx HC600 Hyperfire) along 
management trails for law enforcement pur- 
poses, nocturnal spotlight surveys (vehicular 
and walked), observation of animals active by 
day, identification of animals found dead on 
roads, and discussion with other local NPWS 
staff. Signs of wombats (tracks, scats and 
burrows) were noted during general fauna sur- 
vey work, patrols and other work duties through- 
out the Pilliga forest over the 12-year period. 
Approximately 38 nights of spotlight survey 
and/or vehicle-based night patrols were done 
in the south-eastern Pilliga and 28 nights in 
the Pilliga Outwash. Motion-detection cam- 
eras were deployed at wombat burrows or 
scat deposits in the south-eastern Pilliga for a 
combined total of over 650 camera-nights, and 
along management trails in the south-eastern 
Pilliga for over 5100 camera-nights and Pilliga 
Outwash for over 2200 camera-nights. 


Results 

Records of Common Wombat in the Pilliga 
Forest from the period prior to 2006 were col- 
lated from the Atlas of NSW Wildlife and Atlas 
of Living Australia online databases (accessed 6 
January 2018) and are summarised in Table 1. 
Five records (four of animals killed by vehicles) 
were from the Kamilaroi Highway area on the 
north-eastern edge of the forest and one record 
from the Ukerbarley area in the southern part 
of the forest. A statewide community wildlife 
postal survey in 2006 organised by NPWS re- 
search scientist Dan Lunney (Lunney et al. 
2009) received four reports of the species in the 
Pilliga Forest, of which three were from new 
locations. 

Fifty-one field records of Common Wombat 
in the Pilliga Forest were collected by the au- 
thor over the period 2006-2017, another 18 
records were obtained from other local NPWS 
officers, and three records (dating from 2007- 
2008) from the Atlas of NSW Wildlife. Identifi- 
cation of burrows was the most frequent detec- 
tion method (36 records) (Fig. 3), followed by 
motion-detection cameras set near burrows (15 
records) (Figs 1 and 4), identification of tracks 
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Fig. 3. Burrow of Common Wombat, Willala Abo- 
riginal Area, eastern Pilliga Forest, December 2017. 
Photo MJ Murphy. 
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Fig. 4. Adult Common Wombat with cub, Willala 
Aboriginal Area, eastern Pilliga Forest, March 2015. 
Photo from motion-detection camera. 


and scats (10 records), and identification of 
dead wombats on roads (five records) (Fig. 5). 
A single record came from a law-enforcement 
surveillance camera and another from a cam- 
era set in a cave (R. Cass NPWS pers. comm.) 
(Fig. 6). There was one observation of a diur- 
nally active wombat (11 am in early December 
2016) (Murphy pers. obs.). A wombat was seen 
crossing a road at night on the outskirts of Ba- 
radine (M Martin NPWS pers. comm.). Two of 
the recent Atlas records also comprised obser- 
vations of wombats. No wombats were seen by 
the author during vehicular and walked spot- 
light surveys or vehicle-based night patrols in 
the forest over the 12-year period. Three of the 
five dead-on-road records were from a 300 m 
long section of the Coonabarabran—Bugaldie 
Road (in the vicinity of E709800 N6544180 
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Table 1. Previous records of the Common Wombat in the Pilliga Forest 


Date Location 
Records prior to 2005 
1982 ‘Kentucky’ property, Kentucky Lane near Kamilaroi 


Hwy, NE edge of Pilliga Forest 
November 1996 


Kamilaroi Hwy near property ‘Mayfield, NE 


Record type 


Observation (record 
enigmatically described as 
animal found inside piano) 
Dead on road 


edge of Pilliga Forest 
November 1996 —_ Kamilaroi Hwy near lawn cemetery, NE edge Dead on road 
of Pilliga Forest 
January 1997 Kamilaroi Hwy near Turrawan, NE edge of Pilliga Forest Dead on road 
June 1997 Kamilaroi Hwy at Jacks Creek, NE edge of Pilliga Forest Dead on road 
November 2001 ‘Ukerbarley’ property, southern Pilliga Forest Observation 
Records from 2006 community wildlife survey 
1980-2006 ‘Ukerbarley’ property, southern Pilliga Forest Observation 
2004-2006 Garrawilla area, Oxley Hwy, SE Pilliga Forest Observation 
2004-2006 Baradine-Coonamble Rd near Baradine Observation 
2004-2006 Airlands Trail, Pilliga Nature Reserve Observation 


sy PAN! 
y vehicle on Newell 
Highway near Pilliga Nature Reserve, southern Pil- 
liga Forest, July 2014. Photo MJ Murphy. 
GDA94 MGAS55), dating from April 2011, 
December 2014 and May 2015. A sample of 
skeletal material from the December 2014 
animal was lodged in the Australian Museum 
(Sydney) (specimen M.48852). 
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Records of Common Wombat in the Pilliga 
Forest are mapped in Fig. 2. Five clusters of 
records (each with five or more records) can be 
discerned in addition to two pairs of records. 
The majority of records (94%) are restricted to 
the south-eastern Pilliga Forest, with only 6% 
in the Pilliga Outwash. Ninety-one per cent of 
the south-eastern Pilliga records are located in 
the most topographically rugged areas. Ninety 
seven per cent of the south-eastern Pilliga 
records are located within 2 km of these topo- 
graphically rugged areas and all are within 4 
km. In addition, the Kamilaroi Highway record 
cluster includes two records marginally in the 
Pilliga Outwash and is located where the north- 
ern part of the south-eastern Pilliga Forest 
abuts the alluvial soils of the Namoi River, and 
the two records west of Baradine are marginally 
in the Pilliga Outwash and are located close to 
the clay soils at the base of the Teridgerie Creek 
alluvial fan. Information on the elevation of 
wombat records in the Pilliga Forest is summa- 
rised in Table 2. Elevation ranged from 220 m 
to 620 m (AHD). 

In total, 36 wombat burrows was located, situ- 
ated in the Dandry, Garrawilla, Ukerbarley and 
Willala areas (Fig. 2). Burrows in the Dandry, 
Garrawilla and Ukerbarley areas were found 
on forested slopes close to ephemeral streams, 
while most of those in the Willala area were 
near rock outcrops. The entrance dimensions 
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Fig. 6. Common Wombat in cave, Ukerbarley Aboriginal Area, southern Pilliga Forest, December 2010. Photo 


from motion-detection camera. 


Table 2. Wombat record clusters and elevations, Pilliga Forest 


Location No. of records 
Willala area 38 
Garrawilla area 
Ukerbarley area 
Dandry area 
Kamilaroi Hwy 
Airlands area 
Baradine area 


= 
NNWUOTR 


of a random subset of 11 wombat burrows were 
measured, the largest burrow being 56 cm high 
x 54 cm wide. The median size of burrows was 
42 cm high x 38 cm wide. 


Discussion 

The information presented in this paper indi- 
cates that the Common Wombat is an uncom- 
mon resident species in the southern and east- 
ern part of the Pilliga Forest, with the earliest 
documented records dating from the 1980s. 
The core of the species’ distribution in the Pil- 
liga Forest appears to coincide with the most 
topographically rugged areas, which contain 
forested hillslopes providing suitable burrow 
sites and also provide a slightly more mesic 
microclimate than the broader Pilliga Forest. 
Outlying records in the north-eastern part of 
the forest and near Baradine are located where 
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Elevation 


380-460 m 
440-500 m 
460-620 m 
360-460 m 
220-280 m 
350-360 m 
280-300 m 


higher-quality soils occur i proximity to 
topographically rugged are.ts. 

Proximity to vegetation cover and proxim- 
ity to watercourses 0 ullies are important 
predictors for the presence of Common Wom- 
bat burrows (Roger et al. 2007; Borchard et al. 
2008; Triggs 2009). Burrows in the Garrawilla, 
Ukerbarley and Dandry areas of the Pilliga For- 
est were near ephemeral streams while those 
in the Willala area on the eastern edge of the 
forest were associated with rock outcrops. The 
wombat burrow entrances measured in the 
Pilliga Forest were of a typical size for the spe- 
cies (Triggs 2009). Two of the wombat records 
documented in this paper were in shallow 
caves. Details of the caves have been published 
elsewhere (Murphy 2014). Common Wombats 
typically select sites with exposed soil for bur- 
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rowing (Triggs 2009), and the animals may 
have been investigating the caves as potential 
sites for burrows, or they may occasionally 
utilise the caves themselves for diurnal shelter. 

The Common Wombat population in the Pil- 
liga Forest is of regional conservation signifi- 
cance due to its location close to the western, 
inland edge of the species’ distribution in a 
bioregion dominated by agriculture. The spe- 
cies has also been recorded nearby in Warrum- 
bungle National Park to the south-west (Atlas 
of NSW Wildlife records) and Mount Kaputar 
National Park to the north-east (J Faris NPWS 
pers. comm.). Unlike the Pilliga Forest, how- 
ever, the Warrumbungle Range and Kaputar 
Range represent westward projections of the 
mesic eastern highlands into the more xeric 
western slopes and plains. The Pilliga Forest is 
of particular interest in that it supports a Com- 
mon Wombat population in a relatively dry 
and nutrient-poor environment. The Common 
Wombats adaptations for a low-energy lifestyle 
(enabling it to exploit low-productivity envi- 
ronments) include low metabolic rate, ability 
to subsist on poor-quality grasses, small home 
range and obligate burrow use to avoid high 
temperatures (Evans et al. 2003, 2006; Evans 
2008). However, its limited capacity to reduce 
water loss compared to the arid-adapted South- 
ern Hairy-nosed Wombat Lasiorhinus latifrons 
and Northern Hairy-nosed Wombat L. krefftii 
(Barboza 1993; Evans et al. 2003), means that 
the Common Wombat is restricted to more 
mesic environments. Interestingly, a number of 
recent sightings of Common Wombat reported 
from the rich alluvial soils of the Coonamble 
area 40 km south-west of the Pilliga Forest 
(O'Connor 2017) suggest a population also may 
survive in this area. 

McIlroy (2008) reported that Common 
Wombats in south-eastern Queensland and 
northern NSW were restricted to areas above 
600 m AHD. It is noteworthy that the wombat 
population in the Pilliga Forest (only 180 to 
250 km south of the Queensland border) oc- 
curs at substantially lower elevations, ranging 
from 620 m to 220 m AHD. The majority of 
the Pilliga Forest is below 600 m elevation 
and only one wombat record in the present 
study (located in the Ukerbarley area) was 
above 600 m. 
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The local distribution of the Common Wom- 
bat in the Pilliga Forest, as described in this 
paper, is similar to that of another mesic- 
dependent species, the Eastern Horseshoe 
Bat Rhinolophus megaphyllus (Murphy 2014). 
Both are at or close to the western edge of 
their distributions in the Pilliga Forest and 
both are restricted to the eastern and southern 
part of this forest, with the majority of records 
from the most topographically rugged areas. 
In addition to providing structural habitat 
elements (such as caves and hillslopes), these 
rugged areas may be important in providing lo- 
cal climate refugia for a range of mesic-depend- 
ent species in the Pilliga Forest. The occurrence 
of the Gondwanan rhytidid land snail Austro- 
rhytida warrumbunglensis in the south-eastern 
Pilliga Forest indicates that this mesic climate 
refuge value may date back as far as the Mio- 
cene (Murphy and Shea 2013), 

Mortality from vehicle collisions has been 
identified as a key threat to the Common 
Wombat, with the potential to result in the lo- 
cal extinction of small, isolated populations 
(Roger et al. 2011; Crook et al. 2013). Three 
areas with vehicle-killed wombat records were 
identified in the Pilliga Forest: a 12 km sec- 
tion of the Kamilaroi Highway bordering the 
north-eastern edge of the forest (four wombat 
fatalities recorded in 1996-1997); a 4 km sec- 
tion of the Coonabarabran—Bugaldie Road in 
the Ukerbarley area in the southern part of the 
forest (four wombat fatalities recorded in 2006- 
2015 including three within a 300 m section of 
road in 2011-2015); and the Newell Highway 
in the south-central part of the forest (with a 
single recorded wombat fatality). Ramp et al. 
(2005) and Hobday and Minstrell (2008) rec- 
ommended that any management intervention 
to reduce wildlife deaths on roads be targeted 
to hotspots identified from spatial clustering of 
roadkill records. The location on the Coona- 
barabran—Bugaldie Road documented in this 
paper would be a suitable site to consider traffic 
speed reduction or wildlife signage to help pro- 
tect wombats. This area has additional impor- 
tance as a probable linkage between Common 
Wombat populations in the Pilliga Forest and 
Warrumbungle National Park. 

Additional threats to the Common Wombat 
population in the Pilliga Forest include feral 
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predators, disease, and large-scale wildfire. 
Foxes Vulpes vulpes are widespread in the Pil- 
liga Forest and feral dogs Canis lupus also occur 
in low numbers (Murphy pers. obs.). Sarcoptic 
mange (caused by the introduced parasitic 
mite Sarcoptes scabiei) is a serious threat to 
Common Wombat populations and can result 
in significant local population declines (Martin 
et al. 2017). Mange-affected wombats spend 
more time active by day, possibly as a result of 
increased metabolic requirements (Borchard et 
al. 2012), and are therefore more likely to be ex- 
posed to thermal stress. Wombats are unlikely 
to be directly impacted by wildfires due to the 
shelter provided by burrows but are likely to be 
affected by reduced access to foraging resourc- 
es in the first few weeks after a fire. Common 
Wombats have only small home ranges of about 
4-82 ha (Skerratt et al. 2004; Evans 2008; Mcll- 
roy 2008) while wildfires in the Pilliga Forest 
can be tens of thousands of hectares in extent 
(Murphy and Shea 2013). 


Conclusion 

The Pilliga Forest is a very large woodland 
remnant located in a biogeographic overlap 
zone between Bassian, Eyrean and Torresian 
species assemblages and is a key area for biodi- 
versity conservation in the NSW sheep-wheat 
belt (Paull and Date 1999; Date et al. 2002; Tur- 
bill and Ellis 2006; Benson et al. 2010; Murphy 
2011; Murphy and Shea 2013; Murphy 2016). 
This paper has documented information on the 
occurrence of Common Wombat as another 
biodiversity conservation value of the Pilliga 
Forest. Burrowing species such as the Com- 
mon Wombat may play a key role in ecosystem 
processes in Australia through bioturbation 
(Fleming et al. 2014). The hotter conditions 
and more intense El Nifio events anticipated in 
inland NSW as a result of anthropogenic cli- 
mate change are likely to put further pressure 
on native biota, particularly mesic-dependent 
Bassian species with sedentary habits and at 
the edge of their climatic range. It is uncer- 
tain whether the Common Wombat will still 
be found in the Pilliga Forest by the end of the 
21st century. 
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Abstract 

The distribution of Australian Water-rats in Victoria was examined by analysing 1022 records obtained from 
2000-2017 and data collected incidentally in _ Platypus live-trapping studies. Water-rats were sighted in all 
Victorian river basins apart from the Lake Corangamite basin (which is dominated by saline lakes) and the 
very dry Mallee and Millicent basins in far western Victoria. Sightings occurred in a wide variety of habitats, 
including rivers (26% of records), creeks (25%), coastal habitats and estuaries (19%), natural and man-made 
lakes and reservoirs (18.5%), wetlands and morasses (7%), irrigation channels (4%) and sites lacking substan- 
tial surface water in the immediate vicinity (0.5%). The mean (or average) frequency of Water-rat captures in 
the western half of Victoria was significantly greater than the corresponding combined values for Melbourne 
and eastern Victoria. Mean Water-rat capture frequency in and near Melbourne was also significantly greater 
than that in south-eastern Victoria. (The Victorian Naturalist 135 (3), 2018, 71-83) 


Keywords: amphibious mammal, Australian native rodent, Rakali, habitat use, mortality factors 


Introduction 

The Australian Water-rat or Rakali Hydromys 
chrysogaster is the largest and arguably most 
specialised Australian rodent in terms of its 
tooth structure and other physical features 
(Watts and Aslin 1981). Weighing as much as 
1275 grams (McNally 1960), Water-rats feed 
mainly in the water on fish, insects, crusta- 
ceans, waterbirds, molluscs and (to a lesser ex- 
tent) frogs and turtles; selected aquatic plants 
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(notably the floating water fern Azolla filicu- 
loides) also can contribute to the diet (Wool- 
lard et al. 1978). In addition, Water-rats have 
been documented to feed opportunistically 
on terrestrial prey, such as House mice Mus 
musculus during a mouse plague; cannibal- 
ism also can occur (Woollard et al. 1978). 
The Water-rat’s ability to swim efficiently and 
capture aquatic prey is facilitated by having 
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Fig. 1. A Water-rat or Rakali consuming food at Lake 
Wendouree. Photo Carolyn Hall. 


an elongated, streamlined body with small 
external ears that can be flattened tightly against 
the skull, broad hindfeet with partial webbing 
between the toes, water-repellent fur, a thick 
and well-furred tail, and a blunt, otter-like 
muzzle furnished with dense whiskers (Watts 
and Aslin 1981) (Fig. 1). 

Menkhorst (1995) reported that Water-rats 
are widespread in Victoria, occupying saline 
environments (such as beaches in Port Phillip 
Bay) as well as rivers, creeks, irrigation chan- 
nels and natural and man-made lakes. Though 
the Water-rat is unable to thermoregulate effi- 
ciently at water temperatures below 20°C (Fan- 
ning and Dawson 1980), the species occurs 
up to an altitude of at least 1500 m in Mount 
Buffalo National Park. Menkhorst (1995) also 
noted that Water-rats often occur at sites where 
dense vegetative cover occurs at the water's 
edge in the form of thick grass, riparian scrub 
or reed beds. Similarly, results of live-trapping 
and radio-tracking studies carried out in south- 
western Western Australia indicate that Water- 
rats are most likely to utilise habitats character- 
ised by low-growing dense vegetation on water 
banks (Speldewinde et al. 2013) or by stable 
banks and substantial vegetation growing in 
and near water (Smart et al. 2011). Studies in 
both Western Australia and Queensland have 
concluded that Water-rats prefer to forage in 
relatively shallow water bodies, less than about 
2 m deep (Harris 1978; Speldewinde et al. 
2013). The species is appropriately character- 
ised as active and mobile: Water-rats have been 
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documented to travel 3.1 km along a stream 
channel in just 5.5 hours (Gardner and Serena 
1995), and at least 3.0 km (though possibly 4.5 
km) overnight across dry land to reach a man- 
made dam (Vernes 1998). 

In contrast to most Australian rodents, 
Water-rats are commonly visible during the 
day (Watts and Aslin 1981) and are relatively 
large with distinctively white-tipped tails. 
This means that opportunistic sightings of the 
species can be used as a cost-effective technique 
to help map where Water-rats occur. 

The main aim of this study was to summarise 
where Water-rat sightings were recorded in 
Victoria in the period from 2000-2017. This in- 
formation was then used to address the follow- 
ing questions: (1) Does the frequency of Water- 
rat sightings vary regionally across Victoria? 
(2) How does regional variation in Water-rat 
sightings compare with regional variation in 
Water-rat live-trapping captures? In addition, 
the types of habitat where Water-rats were ob- 
served and factors contributing to Water-rat 
mortalities are described. 


Methods 

Records of sightings 

We recorded pertinent details (locality, date 
and, in the case of carcasses, the cause of death 
if this was evident) of 804 first-hand reports of 
Water-rat sightings occurring in Victoria from 
2000-2017 (including 247 sightings reported 
from 2000-2009 and 557 sightings reported 
from 2010-2017). The standard criteria for ac- 
cepting a sighting record normally consisted 
either of photographic evidence or confirma- 
tion that the animal in question had a white- 
tipped tail and otherwise conformed to the 
expected size, appearance and behaviour of a 
Water-rat. In practice, less than 2% of all sub- 
mitted sighting records (N = 12) were excluded 
on the grounds that they were of question- 
able validity or involved a different species be- 
ing seen (mainly either a smaller rat lacking a 
white-tipped tail or Common Ringtail Possum 
Pseudocheirus peregrinus). To augment sample 
size, 118 Water-rat records obtained in Victoria 
from 2000 to 2017 and held independently by 
the Atlas of Living Australia (ALA) were also 
included in the study (ALA website). We also 
confirmed that the ALA database contained all 
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Fig. 2. Victorian river basins as defined for the purposes of this study. The Murray River marks the north- 


ern border of Victoria from Basin E to Basin F inclusive. Basins = Campaspe (A), Loddon (B), Avoca (C) 
Wimmera-Avon (D), Mallee (E), Mitta Mitta (F), Kiewa (G), Ovens (H), Broken (I), Goulburn (J), Bunyip 


> 


(K), Yarra (L), Maribyrnong (M), Werribee, including Little River (N), Moorabool (O), Barwon (P), Lake Co- 
rangamite (Q), Otway Coast (R), Hopkins (S), Portland Coast (T), Glenelg (U), Millicent (V), Far East Gipps- 
land (W), Snowy (X), Tambo (Y), Mitchell (Z), Thomson (AA), Latrobe (BB), and South Gippsland (CC). 1= 


Melbourne, 2 = Echuca, 3 = Port Phillip Bay. 


relevant records held by the Victorian Biodiver- 
sity Atlas as of 30 June 2017. 

With three exceptions, the names and bound- 
aries of river basins used in the current analy- 
sis are as defined by Department of Water Re- 
sources Victoria (1989). The exceptions are: (1) 
the Murray River and its minor stream tribu- 
taries upstream of Lake Hume were excluded 
from the Mitta Mitta River basin (and instead 
were deemed to comprise part of ‘Murray East’ 
see below); (2) south-flowing river catchments 
from the Bemm to the Genoa Rivers were col- 
lectively referred to as the ‘Far East Gippsland’ 
basin; (3) the Little River was included within 
the Werribee (rather than Moorabool) River 
basin (Fig. 2). Water-rat sightings recorded 
along the Victorian portion of the Murray 
River or in its anabranches and minor tributar- 
ies (including the Gunbower Creek system and 
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*~ South-west: 


Little Murray River) were grouped according 

to whether they occurred in or west of Echuca 

(Murray West’) or east of Echuca (‘Murray 

East’). Sightings recorded in the Gippsland 

Lakes or other saline coastal localities (includ- 

ing Port Phillip Bay and Western Port) were 

deemed to be ‘Coastal. The 29 river basins, two 

Murray River segments and coastal sites were 

then allocated to six geographic regions: 

¢ North-west: Murray West, Campaspe, 
Loddon, Avoca, Wimmera-Avon, Mallee 

+ North-east: Murray East, Mitta Mitta, Kiewa, 
Ovens, Broken, Goulburn 

+ Melbourne: Bunyip, Yarra, Maribyrnong, 
Werribee 

Lake 

Hopkins, 


Moorabool, Barwon, 
Corangamite, Otway Coast, 
Portland Coast, Glenelg, Millicent 
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¢ South-east: Far East Gippsland, Snowy, 
Tambo, Mitchell, Thomson, Latrobe, South 
Gippsland 

+ Coastal: Gippsland Lakes, all other coastal 
sites (including Port Phillip Bay and Western 
Port) 


Live-trapping records 

Data relating to the incidental captures of Hy- 
dromys in fyke nets deployed by Australian 
Platypus Conservancy (APC) staff for Platypus 
Ornithorhynchus anatinus survey or monitor- 
ing purposes were summarised for the period 
from January 2000 through to June 2017. At 
each site, a pair of nets (one facing upstream 
and one facing downstream) were set in the af- 
ternoon following methods outlined in Serena 
and Williams (2012) and monitored at intervals 
of 2-4 hours through the entire following night. 
A Water-rat was deemed to have been captured 
if an animal was encountered in a net or if one 
or more holes were recorded of the type charac- 
teristically appearing when a Water-rat chews 
its way through netting to escape. In practice, 
it was rare for only a single hole to appear, pre- 
sumably because a Water-rat typically tries to 
snip through netting at several points before 
settling down to create a gap large enough to 
accommodate its entire body. Capture fre- 
quency for a given water body was calculated 
as the number of live-trapping sites where a 
Water-rat and/or holes were recorded divided 
by the number of site-nights of live-trapping 
effort (one site-night = two fyke nets set to 
sample a site overnight). Estimates of capture 
frequency based on holes were potentially sub- 
ject to underestimation insofar as two or more 
individuals may have created holes at a given 
site. However, given that there is no reason to 
believe that the amount of bias differed consist- 
ently between regions, this index presumably 
provides a reasonably valid basis for comparing 
capture frequencies between areas. 

Mean (or average) capture frequency is 
reported plus or minus SEM (standard error of 
the mean). The hypotheses that mean Water-rat 
capture frequency in western Victoria differs 
from thatin the rest of the state and mean capture 
frequency in south-eastern Victoria differs re- 
spectively from those in north-eastern Victoria 
and the Melbourne area were tested statistically 
using two-sample t-tests (with significance set 
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at 0.05) after applying the arcsine-transforma- 
tion to the frequency data to correct for pos- 
sible non-normality due to their proportional 
nature (Zar 1984). 


Results 

Regional distribution of sightings 

Water-rats were reportedly seen in the period 
from 2000-2017 in all Victorian river basins 
apart from the Lake Corangamite basin (which 
is dominated by more or less saline lakes and 
their small inflowing streams: Department of 
Water Resources Victoria 1989) and the very 
dry Mallee and Millicent basins in far western 
Victoria. The absence of sightings in the Lake 
Corangamite, Mallee and Millicent basins may 
also have been influenced by the relatively low 
numbers of persons living in each of these ar- 
eas. Based on the combined APC and ALA da- 
tabases, the highest number of regional sight- 
ings was reported by those living in the densely 
populated Melbourne area (22% of all records), 
followed by north-western Victoria (20%), 
coastal habitats including the Gippsland Lakes 
(17%), north-eastern and south-western Victo- 
ria (16% each) and lastly south-eastern Victoria 
(9%) (Fig. 3). 


Distribution of sightings in north-western 
Victoria 
The largest proportion of sighting records for 
north-western Victoria originated in the Lod- 
don River basin (41%), followed by the Mur- 
ray River (23%) and Campaspe River basin 
(16%). In the Loddon basin, Water-rats were 
reportedly seen upstream of Cairn Curran, 
Laanecoorie and Tullaroop Reservoirs in the 
Loddon River proper and Jim Crow, Creswick, 
Tullaroop/Deep and Bet Bet Creeks. Sightings 
also were recorded at Laanecoorie Reservoir 
and particularly at Lake Daylesford, which was 
the source of 12% of Water-rat records for this 
basin. Downstream of Laanecoorie Reservoir, 
multiple sightings were reported in the Loddon 
River at Bridgewater, along Serpentine Creek, 
in the Dingee irrigation district, and along 
Bendigo Creek; 13% of records in the Loddon 
basin occurred at Lake Weeroona in Bendigo 
township. 

In and near the Murray River, Water-rat sight- 
ings reportedly occurred from Echuca to as far 
downstream as Mildura. The species appeared 
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Fig. 3. Number of water-rat sightings recorded in 
north-western Victoria (NW), north-eastern Victo- 
ria (NE), the greater Melbourne Area (Melb.), south- 
western Victoria (SW), south-eastern Victoria (SE) 
and coastal Victoria from 2000-2017. Black bars = 
sightings from 2010-2017 (Australian Platypus Con- 
servancy (APC) database); light grey bars = sightings 
from 2000-2009 (APC database); dark grey bars = 
sightings from 2000-2017 (Atlas of Living Australia 
database). See Methods and Fig. 2 for the names and 
locations of river basins located in these regions. 


to be particularly widespread and abundant 
in the Gunbower Creek system, with eight re- 
ports received for Gunbower Creek and over 
30 reports received for associated lagoons and 
irrigation channels. However, a number of 
Gunbower residents also mentioned that the 
frequency of Water-rat sightings has dropped 
noticeably in recent years after local irrigation 
channels were lined with thick plastic sheeting 
in a bid to reduce seepage. Water-rats also were 
seen in several lakes on the Murray floodplain, 
including Reedy Lake and Kangaroo Lake, with 
multiple sightings made at Lake Charm and 
Little Lake Boort. 

In the Campaspe River basin, Water-rats were 
reportedly seen along the Campaspe River (at 
sites distributed from Woodend downstream to 
Echuca) and the Coliban River (from Malms- 
bury downstream to a site near Redesdale) 
and in Lake Eppalock. One report described 
the species as being particularly common in 
the Campaspe River near Elmore, with at least 
20 sightings made annually by the informant 
while fishing. Although only five persons re- 
ported seeing Water-rats in the Avoca River 
basin, these sightings were widely distributed 
along the Avoca River (at Avoca township, 
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Archdale, Coonooer Bridge, Charlton, and 
below Quambatook). In the Wimmera basin, 
Water-rats were recorded at locations along the 
Wimmera River from Elmhurst downstream 
to Dimboola. In addition, sightings were re- 
ported at Mount William Creek (two records), 
Concongella Creek (one record) and at Lake 
Lonsdale (three records) and Lake Fyans (two 
records). No Water-rat sightings were reported 
for the Avon-Richardson River system. 


Distribution of sightings in north-eastern 
Victoria 

The largest proportion of Water-rat sighting 
records for north-eastern Victoria originated 
in the Goulburn River basin (45%), followed 
by the Murray River (23%) and Ovens River 
basin (17%). The frequency of sightings in the 
Goulburn system generally increased in the 
downstream direction, with 13% of records in 
this basin obtained upstream of Lake Eildon 
(in the Goulburn, Howqua, Jamieson, Big and 
Taponga Rivers and Mansfield’s Ford Creek), 
38% obtained from Nagambie to Lake Eildon 
(in the Goulburn, Rubicon, Acheron and Yea 
Rivers and Kilmore and King Parrot Creeks) 
and 48% occurring downstream of Nagambie. 
A large percentage of the Water-rat sightings 
in the last group comprised sightings for either 
Victoria Lake Park in Shepparton (18% of all 
sightings for the Goulburn basin) or channels 
in the Shepparton-Tatura irrigation district 
(15% of sightings). In addition, sightings re- 
portedly occurred downstream of Nagambie in 
the Goulburn River, Lake Bartlett (in Tatura), 
Craig Muir Lake (in Mooroopna) and Pranjip, 
Faithfull and Honeysuckle Creeks. .A number 
of persons living near Shepparton or Tatura 
reported that the practice of lining irrigation 
channels with plastic had resulted in a marked 
local reduction in Water-rat sightings. 

Along the Murray River, 26% of Water-rat 
records were for locations distributed from 
Hume Dam to as far upstream as the Murray 
Gorge in Kosciuszko National Park, 68% for 
sites located from below Hume Dam to Lake 
Mulwala, and 8% for sites located between _ 


«Lake Mulwala and Echuca. Water-rats were 


recorded upstream of Hume Dam along the 
Murray River and in Thowgla, Corryong, Nari- 
el and Koetong Creeks. Downstream of Hume 
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Dam, the species was seen in Lake Mulwala and 
a number of lagoons, backwaters or anabranch- 
es of the Murray River (Brown's Lagoon, Horse- 
shoe Lagoon, Wonga Wetlands and Wodonga 
Creek at Albury-Wodonga, Torgannah Lagoon 
near Koonoomoo, Lake Moodemere near Wah- 
gunyah). Water-rats were also seen in Wodonga 
in Sumsion Gardens Lake and several small 
creeks (Fell Timber Creek, Huon Creek, House 
Creek), and in Barmah National Park. 

Elsewhere in north-eastern Victoria, Water- 
rats were recorded along the Ovens River at 
sites distributed from Harrietville to Whorouly, 
and also at Lake Catani (Mount Buffalo Na- 
tional Park), in the King River upstream of 
Lake William Hovell (on the Wabonga Plateau) 
and in Hurdle Creek (at Carboor Upper and 
near the King River confluence), Tea Garden 
Creek (near Milawa), Sheep Station and Sil- 
ver Creeks (near Beechworth) and One Mile 
Creek (near Wangaratta). In the Broken River 
basin, Water-rats were most often recorded at 
Benalla (in the Broken River, Holland Creek 
and Lake Benalla), but also in Broken Creek (at 
sites located from Goorambat downstream to 
Nathalia), Nine Mile Creek and Sandy Creek. 
In the Kiewa River basin, the species was seen 
at Pretty Valley dam (near Falls Creek) and 
Sandy Creek Upper Reservoir, in Kinchington 
Creek, and in the Kiewa River near Tawonga 
and at sites along its east and west branches. In 
the Mitta Mitta River basin, Water-rats report- 
edly occurred upstream of Lake Dartmouth in 
the Big, Gibbo and Dart Rivers and Livingstone 
Creek. The species was also seen in the Mitta 
Mitta River near Lake Hume. 


Distribution of sightings in the greater 
Melbourne region 

Across the greater Melbourne area, the largest 
proportion of Water-rat sightings occurred in 
the Yarra River basin (67%), followed by the 
Werribee River basin (22%). In the Yarra catch- 
ment, the frequency of sightings generally in- 
creased in the downstream direction, with 7% 
of records obtained along the river and streams 
located upstream of Yarra Glen, 45% occurring 
between Yarra Glen and Dights Falls, and 48% 
occurring downstream of Dights Falls. Three or 
more sightings were reported for eleven named 
water bodies: the Yarra River (22% of all sight- 
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ings for the basin), Gardiners Creek (15%), 
Moonee Ponds Creek (15%), Merri Creek (9%), 
Toorourrong Reservoir (4%), Olinda Creek 
(mainly near Lilydale Lake, 4%), Mullum Mul- 
lum Creek (4%), Diamond Creek (4%), Darebin 
Creek (2%), Edgars Creek (2%) and Albert Park 
Lake (2%). Other notable records included one 
sighting made in the Fitzroy Gardens and one 
at Richmond train station, where a Water-rat 
was observed: scavenging for food dropped by 
commuters. 

In the Werribee River basin, 31% of sight- 
ings occurred along the Werribee River at sites 
distributed from Ballan to just upstream of 
Port Phillip Bay. In addition, Water-rats were 
recorded along Skeleton Creek at Point Cook, 
Hoppers Crossing and Tarneit (20% of all sight- 
ings for the basin), at man-made lakes associ- 
ated with housing developments at Point Cook 
(20%), in ponds at the Werribee Sewage Treat- 
ment Plant (13%), along Kororoit Creek (7%) 
and along the Little River (4%). Single sightings 
were also recorded at Cherry Lake in Altona 
and along Djerriwarrh Creek. In the Mariby- 
rong River basin, Water-rat sightings were 
reported at sites distributed along the Mariby- 
rnong River from Keilor East downstream to 
Yarraville, along Jacksons Creek in Organ Pipes 
National Park and Emu Bottom Wetlands, and 
in Riddells Creek at Wybejong Park. 

In Melbourne’s south-eastern outskirts, Wa- 
ter-rat sightings were recorded in Cardinia 
Creek, Monbulk Creek at Belgrave, the Elwood 
Canal and on the Mornington Peninsula (at 
Kananook Creek, Paterson River, Devilbend 
Creek and Bald Hill Creek). Water-rats also 
appear to be well-established at many coastal 
locations around Port Phillip Bay (see below). 


Distribution of sightings in south-western 
Victoria 

The greatest proportion of Water-rat sighting 
records for south-western Victoria originated 
in the Barwon River basin (40%), followed by 
the Glenelg River (30%) and the Otway Coast 
and Hopkins River basins (each 12%). In the 
Barwon system, 68% of all reported sightings 
were made at Lake Wendouree in Ballarat. Wa- 
ter-rats were also seen along the Barwon River 
from Birregurra to as far downstream as Reedy 
Lake Game Reserve (24% of all sightings), with 
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single reports of sightings received for Waurn 
Ponds Creek, West Barwon Reservoir, Goslings 
Creek, Warrambine Creek and Winter Creek. 
Immediately to the north-east of the Barwon 
catchment, Water-rats were recorded in the 
Moorabool River at Fyansford, in the west 
branch of the Moorabool River upstream of Lal 
Lal Reservoir, and in Hovell Creek near Lara. 

In the Glenelg River basin, Water-rat sight- 
ings were distributed along the Glenelg River 
from Cherrypool (i.e. upstream of Rocklands 
Reservoir) to as far downstream as Lower Gle- 
nelg National Park. However, nearly two-thirds 
of all sightings originated in the Wannon River 
system near Hamilton, notably at Lake Hamil- 
ton (the source of 30% of sightings for the ba- 
sin) and the Hamilton Botanic Gardens Lake 
(11% of sightings). Elsewhere in south-western 
Victoria, sightings were recorded in the Hop- 
kins River basin along the Hopkins River from 
Ellerslie downstream to Allansford and also at 
sites on Brucknell Creek, Mount Emu Creek, 
Burrumbeet Creek, Bo Peep Creek, Fiery Creek 
and the Merri River at Warrnambool and 
Grassmere. The species was also seen in the Ot- 
way Coast basin at Limestone Creek (a tribu- 
tary of the Curdies River), along the Gellibrand 
River and several of its tributaries (Love Creek, 
Cole Creek, Chapple Creek, Skinner Creek, 
Latrobe Creek), and along the Barham, Wye, 
St George and Erskine Rivers. In the Portland 
Coast basin, Water-rats reportedly occurred 
along the Moyne River at Hawkesdale West, at 
the confluence of the Shaw and Eumeralla Riv- 
ers in Lake Yambuk, and at Fawthrop Lagoon 
in Portland township. 

No reliable Water-rat sightings were received 
from the Lake Corangamite basin in the cur- 
rent study period extending from 2000-2017. 
However, one person reported that the species 
was seen reasonably frequently at Barongarook 
Creek in Colac in the 1970s. The most recent 
Water-rat records held by the Atlas of Living 
Australia for this basin include two sightings 
made at Floating Islands Reserve in the 1990s, 
a Water-rat carcass found on the shores of Lake 
Milangil in 1994 and one sighting of a live ani- 
mal made at Lake Corangamite in 1996. 
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Distribution of sightings in south-eastern 
Victoria 

In south-eastern Victoria, the largest propor- 
tion of Water-rat sightings was associated with 
the Thomson River basin (28%), followed by 
the Mitchell River basin (23%) and Latrobe 
River basin (18%). In the Thomson River sys- 
tem, sightings were recorded in the Thomson, 
Macalister and Avon Rivers as well as the Ab- 
erfeldy and Perry Rivers, Valencia Creek, ir- 
rigation channels near Nambrok and Lake 
Guthridge in Sale. In the Mitchell River system, 
Water-rats were observed in the Mitchell River's 
lower reaches near Bairnsdale and Eagle Point, 
in MacLeod Morass and in Clifton Creek at Wy 
Yung, and also in the upper Mitchell catchment 
at sites along the Dargo and Crooked Rivers. In 
the Latrobe River system, sightings were made 
in the Latrobe River near Sale and in Lake Nar- 
racan. Upstream of Lake Narracan, Water-rats 
were recorded in the Loch River, Sandy Creek 
(near Willow Grove), Narracan Creek and Bear 
Creek; in the Morwell River subcatchment, 
sightings occurred at Billys Creek, Waterhole 
Creek, Kernot Lake in Morwell township, the 
Hazelwood cooling pondage near Churchill 
and the Morwell River Wetlands. 

Elsewhere in south-eastern Victoria, fewer 
than 10 sightings were obtained respectively for 
the Tambo River, Snowy River, South Gippsland 
and Far East Gippsland basins. In the Tambo 
catchment, Water-rats were recorded in the 
lower reaches of both the Tambo River (in and 
downstream of Swan Reach) and the Nichol- 
son River (in and downstream of Sarsfield). In 
the Snowy River basin, sightings were reported 
in the system's lowest reaches at Marlo and also 
farther upstream in the Buchan River and in 
the Little River gorge. In the South Gippsland 
basin, Water-rats were observed along the 
Powlett River, Ayr Creek (near Inverloch), an 
unnamed creek on Wilsons Promontory, Fish 
Creek, the Tarwin River (at Tarwin Lower and 
Mirboo North) and Monkey Creek in the Merri- 
man Creek system. Lastly, in the Far East Gipp- 
sland basin, sightings were recorded along the 
Goolengook, Cann, Thurra and Genoa Rivers. 


77 


Research Report 


Distribution of sightings in coastal Victoria 

In Victorian coastal habitats, the largest pro- 
portion, of Water-rat sightings originated in the 
Gippsland Lakes (59%), followed by sites in Port 
Phillip Bay (37%). In addition, five coastal re- 
cords originated in eastern Victoria (including 
three sightings made near Mallacoota, one near 
Cape Conran and one in Western Port) and one 
record originated near Portland in western Vic- 
toria. None of these records appeared to involve 
an ocean beach that is routinely associated with 
large waves. Instead, habitats were described 
as being relatively sheltered, e.g. a flooded area 
behind beach dunes at Mallacoota or the San 
Remo back beach in Western Port. 

More than 90% of records for the Gippsland 
Lakes originated in Lakes King and Victoria, 
which broadly merge with each other and re- 
ceive inflows from the Tambo, Nicholson and 
Mitchell Rivers. Other Water-rat sightings for 
the Gippsland Lakes were distributed fairly 
evenly between Lake Wellington at the system's 
extreme western end (5%) and Lake Tyers at its 
extreme eastern end (3%). 

Although Water-rats were seen around the 
entire perimeter of Port Phillip Bay, more than 
half of all records for this water body (52%) 
originated around the northern end of the bay, 
at sites contiguous with the Yarra, Maribyrnong 
and Werribee River basins. In addition, 22% of 
Water-rat sightings originated at the bay’s east- 
ern end (at sites contiguous with the Bunyip 
River basin along the edge of the Mornington 
Peninsula) and 26% of sightings originated at 
its western end (at sites contiguous with the 
Moorabool and Barwon River basins, especially 
in Corio Bay near Geelong). 


Habitat use and factors contributing to 
mortality 

Water-rats were recorded in eight broadly de- 
fined habitat types. The animals were most 
commonly seen in or next to rivers (26% of all 
records) or creeks (25%), followed by natural 
and man-made lakes and reservoirs (18.5%) 
and coastal habitats (17%). Though fewer per- 
sons reported sightings from wetlands and mo- 
rasses (7%) or irrigation channels (4%), popu- 
lation density was often described as being high 
in both habitat types with numerous sight- 
ings made over time. Finally, 2% of sightings 
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reportedly occurred in river estuaries, and just 
0.5% at sites lacking substantial surface water in 
the immediate vicinity. 

Cause of death was identified in 40 
Water-rat mortalities described in reports dat- 
ing from 2001-2017. Of these, the factor most 
often resulting in death was use of enclosed 
yabby traps or craypots in which Water-rats 
drowned (17 records, 42.5% of incidents). An 
additional 17.5% of mortalities were due to Wa- 
ter-rats drowning in other types of traps or nets 
set to capture fish or crustaceans, including one 
incident in which a dead Water-rat was recoy- 
ered from a licensed eel-net. Predation was im- 
plicated in 15% of mortality records, including 
three observed attacks by pet cats and one by 
a pet dog, with Foxes Vulpes vulpes deemed to 
be responsible for two other deaths. Finally, five 
deaths (12.5%) occurred when Water-rats were 
hit by motor vehicles, one animal died after be- 
ing shot with a small calibre rifle, one died af- 
ter consuming poisoned rodent bait, one died 
after becoming trapped inside a disconnected 
water tank, one apparently suffocated when a 
large pile of weeds in which it was sheltering 
was burnt, and one was found tangled in fenc- 
ing wire (and presumed to have drowned) after 
major flooding. Although no cases were report- 
ed in which a mortality was specifically attrib- 
uted to drought, several persons reported that 
Water-rat sightings ceased when surface water 
vanished locally in extremely dry periods. In 
the best documented case, Water-rats were seen 
at Lake Wendouree in Ballarat as water depth 
dropped progressively due to drought from 
2004 to 2006, but disappeared when the lake 
dried out entirely in early 2007. The first sight- 
ing recorded after the lake refilled in 2010 oc- 
curred in late 2013; up to four Water-rats were 
observed in the lake at the same time by June 
2015, with up to six animals seen concurrently 
by November 2016. 


Results of live-trapping studies 

Water-rat capture frequencies varied by rough- 
ly an order of magnitude acress water bodies 
sampled in both regional Victoria (Table 1) 
and the greater Melbourne area (Table 2). Even 
within a given river basin, a two- to five-fold 
difference was recorded in capture frequencies 
among different named waterways. The highest 
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frequency of Water-rat captures (one or more 
animals present at 90% of sites) was recorded 
along Mount Emu Creek in and near Skipton 
and along the Maribyrnong River between 
Keilor North and Brimbank Park. The lowest 
capture frequencies (one or more animals pre- 
sent at < 10% of sites) were recorded mainly 
in waterways located in south-eastern Victo- 
ria (Buchan River, Wentworth River, Valencia 
Creek, Aberfeldy River) but also the Taponga 
River in Lake Eildon National Park (north- 
eastern Victoria) and the two streams flowing 
into Toorourrong Reservoir in the Plenty River 
catchment (north of Melbourne). 

When analysed regionally, Water-rat capture 
frequency was highest in south-western Vic- 
toria (mean + SEM = 0.58 + 0.12, n = 4), fol- 
lowed by north-western Victoria (0.45 + 0.07, 
n = 5), the Melbourne area (0.31 + 0.05, n = 
17), north-eastern Victoria (0.30 + 0.15, n 
3) and south-eastern Victoria (0.11 + 0.06, n = 
5). The combined mean capture frequency for 
the western half of Victoria significantly ex- 
ceeded the combined mean capture frequency 
for the eastern half of Victoria and Melbourne 
(t = 3.208, P = 0.003). Within the latter group, 
the mean capture frequency for south-eastern 
Victoria differed significantly from the mean 
capture frequency for the Melbourne region 
(t = 2.930, P = 0.008). There was no significant 
difference between mean capture frequencies 
for north-eastern and south-eastern Victoria 
(t = 1.722, P = 0.136), though this finding re- 
mains equivocal due to low sample size, par- 
ticularly in the case of north-eastern Victoria. 
A comparison of regional variation in Water- 
rat capture frequencies as summarised above 
with regional variation in Water-rat sightings 
as portrayed in Fig. 3 supports the conclusion 
that sightings were under-reported in western 
Victoria compared to the rest of the state. 


Discussion 

This study indicates that the Water-rat is ap- 
propriately classified as a habitat generalist in 
aquatic ecosystems. Slightly more than half of 
all Water-rat sightings occurred along freshwa- 
ter rivers and streams, with around one quarter 
of sightings originating in more or less static 
water bodies, including ponds, lakes, lagoons, 
wetlands and morasses. Most of the remaining 
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sightings occurred in saline coastal habitats, 
mainly around the perimeter of protected bays 
or in river estuaries. 

The findings also confirm that Water-rats can 
adapt successfully to the human transformation 
of natural landscapes. Numerous sightings orig- 
inated in man-made impoundments, including 
major water storages (e.g. Lake Mulwala, Lake 
Eppalock, Laanecoorie Reservoir, Lake Lons- 
dale, Lake Fyans) and smaller lakes (e.g. Victo- 
ria Lake in Shepparton, Lake Weeroona in Ben- 
digo, Lake Wendouree in Ballarat, and Lakes 
Daylesford and Hamilton). In the greater Mel- 
bourne area, nearly half of all Water-rat sight- 
ings in the Yarra basin were recorded in the 
highly urbanised-habitats found downstream 
of Dights Falls; one-third of sightings made in 
the Werribee basin originated either in ponds 
at the Werribee Sewage Treatment Plant or 
artificial lakes developed in conjunction with 
housing estates at Point.Cook. Large numbers 
of sightings were also associated with irrigation 
channels in parts of northern Victoria (e.g. in 
the Gunbower area and the Dingee and Shep- 
parton-Tatura irrigation districts). Similarly, 
McNally (1960) and Olsen (1980) reported that 
substantial Water-rat populations were estab- 
lished in irrigation districts located respectively 
in the Rochester-Echuca area in Victoria and 
near Griffith, New South Wales. 

The Water-rat’s adaptability is presumably 
founded in part on its catholic diet and flexible 
feeding habits. Animals are known to forage 
both during the day and at night (Watts and 
Aslin 1981; Gardner and Serena 1995), and to 
feed on aquatic species ranging in size from 
insects and spiders to sizable fish and adult 
waterbirds (including ducks, grebes, Eurasian 
Coot Fulica atra, Western Purple Swamp Hen 
Porphyrio porphyrio and Short-tailed Shearwa- 
ter Puffinus tenuirostris) (Woollard et al. 1978). 
Furthermore, introduced fish species such as 
Goldfish Carassius auratus, Redfin Perch Perca 
fluviatilis and Mosquito Fish Gambusia affinis 
are readily consumed and may actually be eaten 
in preference to indigenous fish (Woollard et al. 
1978). Although most of their food is obtained 
in the water, Water-rats are capable of foraging . 
on land and have even been observed search- 
ing inside hollow trees in presumed pursuit 
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of roosting bats (Woollard et al. 1978). Water- 
rats also have been documented to feed on 
fish netted by commercial fishermen and offal 
generated by fish canneries or recreational 
anglers, to raid poultry runs, and to consume 
human food waste and reasonably fresh carrion 
(Woollard et al. 1978; Smales 1984; this study). 

Nets or traps set for crustaceans or fish were 
responsible for 56% of Victorian Platypus mor- 
talities reported from the 1980s to 2009 where 
the cause of death could be reliably assigned, 
with 13% of mortalities due to predation by 
raptors, dogs or foxes (Serena and Williams 
2010). Similarly, 60% of the Water-rat deaths 
described in the current study were caused 
by animals drowning in enclosed crustacean 
traps or fish nets (including a commercial 
eel net), with 15% of deaths due to observed 
predation by pet cats and dogs or presumed 
predation by foxes. Water-rat deaths in Victo- 
rian eel nets have been documented previously 
by Department of Primary Industries (2008): 
four Hydromys reportedly drowned as bycatch 
in licensed eel nets set in Lake Wellington in the 
mid-2000s, representing an estimated mortali- 
ty rate of one Water-rat per 42.5 net-days of eel- 
netting activity. In Western Australia, Trocini et 
al. (2015) reported that 43% of the 30 Water-rat 
deaths described in a community-based survey 
were caused by animals drowning in enclosed 
traps set for Hairy Marron Cherax tenuimanus, 
with predators and motor vehicles respectively 
accounting for 7% and 20% of mortalities. 

The remaining Water-rat mortalities reported 
in the current study were largely due to animals 
being hit by motor vehicles (12.5%) or flood- 
ing/misadventure (7.5%), but also included 
one animal that was shot and one that died 
after ingesting poisoned bait distributed near 
a river. Improved public awareness of the fact 
that the Water-rat is a protected native species 
would presumably help to reduce the number 
of animals that are killed deliberately, including 
those that provoke human ire by consuming 
ornamental goldfish or using moored boats as 
handy but messy feeding sites. 

Although no formal studies have been con- 
ducted to date to monitor how Water-rats re- 
spond to drought, population size is predicted 
to drop when aquatic habitats contract or dis- 
appear, as supported anecdotally in this study. 
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Along with having less to eat in such circum- 
stances, Water-rats are presumably more likely 
to be killed by a predator if they spend more 
time on dry land, particularly if vegetation 
cover is sparse. In addition, female Water-rats 
become reproductively senescent by the age of 
3.5 years, even when surviving in captivity for 
up to 6 years (Olsen 1982). Accordingly, pro- 
tracted drought may plausibly result in popula- 
tions disappearing if reproduction fails widely 
in three consecutive dry years. 

As suggested by observations recorded at 
Lake Wendouree, it may take a number of years 
for a previously sizable Water-rat population 
to recover after a severe drought concludes. In 
places where the species has disappeared, the 
length of the recovery period presumably will 
be dictated in part by the time required by mi- 
grants to find and colonise the vacant habitat. 
This in turn will be influenced by the distribu- 
tion of reliable drought refuges that continue to 
support the species. Population recovery time 
will also be limited by the reproductive rate of 
new migrants, although this can be quite rapid 
in favourable circumstances: female Water-rats 
may first breed when less than six months old 
and are capable of producing more than one lit- 
ter annually (Olsen 1982), with litters of 4-5 ju- 
veniles often born in the wild (McNally 1960). 

Presuming that the frequency of Water-rats 
entering nets mirrors the species’ relative abun- 
dance, Water-rats typically occur in higher 
numbers in western than eastern Victoria, with 
the sparsest populations most often found in 
the state’s south-eastern quadrant. The occur- 
rence of low numbers of Hydromys in south- 
eastern Victoria has been reported also by 
Smales (1984), who succeeded in capturing the 
species in just two of seven rivers or creeks in 
the Latrobe, Thomson and Tambo River ba- 
sins where wire mesh cage traps baited with 
fish were deployed. One factor that potentially 
may contribute to reduced Water-rat numbers 
in south-eastern Victoria as compared to the 
rest of the state is predation by Long-finned 
Eels Anguilla reinhardtii, which are restricted 
to coastal catchments east of Wilsons Promon- 
tory and can weigh up to nearly 17 kg (Cadwal- 
lader and Backhouse 1983). It is therefore con- 
ceivable that they could prey successfully on 
Water-rats, particularly small juveniles, though 
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corroborating data (e.g. in the form of Water- 
rat remains recovered from eel stomachs) are 
currently not available. 

The relatively large size and distinctive ap- 
pearance of the Water-rat, and the fact that it is 
partly diurnal, means that there is considerable 
potential for describing its distribution (and 
monitoring its population status) by collecting 
observational data. The occurrence of this spe- 
cies in a diverse range of fresh and saline water 
bodies, including those found in urbanised set- 
tings, also means that it is well placed to help 
command community support for protecting 
and improving aquatic habitats; particularly in 
modified landscapes. By the same token, there 
is an onus on management agencies both to be 
aware of the role of modified habitats in sup- 
porting Water-rats and to proceed with appro- 
priate care when substantially altering those 
habitats. For example, anecdotal evidence ob- 
tained in this study suggests that lining irri- 
gation channels with plastic as a water-saving 
measure can have devastating consequences for 
associated Water-rat populations. Further re- 
search on this issue is warranted, both to assess 
the actual impact on Water-rat numbers and 
develop strategies for addressing immediate or 
longer-term adverse outcomes. 
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Naturalist Note 


A glimpse into the anatomy of Xanthorrhoea glauca 
subsp. angustifolia 


Australia’s grass-trees are iconic and most peo- 
ple would be familiar with them; however, few 
would have the chance to look ‘inside’ them. 
During a class in Plant Biology at Deakin 
University, I was fortunate to be able to 
examine the anatomy of the Grey Grass-tree 
Xanthorrhoea glauca subsp. angustifolia. 1 
examined four leaves, one from each of four 
randomly selected plants within the Box- 
Ironbark forests of the Heathcote-Graytown 
National Park, approximately 110 km north 
of Melbourne. All leaves were collected under 
Department of Environment and Primary 
Industries Scientific Research Permit No. 
10006826. Leaves were collected from healthy 
adult plants in sunny positions, were approxi- 
mately 1 m in length and fully expanded. 

Eight epidermal peels were performed, one 
from the upper and one from the lower surface 
of each of the four leaves. These consistently 
showed that stomata occurred in rows and 
were paracytic—the stomata were bordered by 
two subsidiary cells with their longitudinal axes 
parallel to those of the stomal pore and guard 
cells (Prabhakar 2004), although they can be 
tetracytic as well (Ruddall and Chase 1996) ie. 
having four subsidiary cells, two that are lateral 
and two that are polar (Van Cothem 1970) (Fig. 
1). Peels were taken from approximately mid- 
way along the leaf. 

Transverse hand-sections of each leaf showed 
stomata were sunken (Fig. 2) and occluded. 
Occlusions consist of wax deposits (Burrows 
2001). Hand-sections were taken as close as 
possible to the area from which epidermal peels 
were taken, and then stained with Toluidine 
Blue, a metachromatic stain. 

Palisade mesophyll occurred in bundles along 
the periphery of the leaf and were bordered by 
sclerenchyma girders (Figs 2 and 3) of meso- 
phyll origin (Rudall and Chase 1996). The scle- 
renchyma girders extended over the mesophyll 
to form a distinct hypodermis (Figs 2 and 3). 
Two strands of phloem occurred in vascular 
bundles (Figs 2 and 3). The central parenchyma 
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Fig. 1. (A) Epidermal peel of Xanthorrhoea glauca 
subsp. angustifolia showing stomata occurring in 
rows. Scale: 100 um. (B) Close-up of area circled in 
A, showing closed stomal pore, guard cells (g) and 
subsidiary cell(s). 


showed few air spaces (Fig. 3), also reported 
by Burrows (2001). Possibly, the parenchyma 
stores water. 

Understanding the anatomy of a plant can aid 
in understanding why a plant can survive in a 
particular environment. Xanthorrhoea glauca 
subsp. angustifolia grows in arid or semi-arid 
regions, thus it is not surprising that it displays 
xeromorphic features. Having sunken stomata 
minimises transpiration without affecting 
CO, conductance (Roth-Nebelsick 2007), and 
thus photosynthesis. The role of the occlusion 
is debatable. Burrows (2001) considered sto- 
matal occlusions confer drought tolerance by 
reducing water evaporation through the sto- 
matal openings, but Field et al. (1998) found 
experimental removal of occlusions (referred 
to as plugs) in leaves of Drimys winteri, a tree 
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Fig. 2. Transverse section of leaf of Xanthorrhoea glauca subsp. angustifolia stained with Toluidine Blue and 
showing sunken, closed stomata, guard cells (g), subsidiary cell (s) and occlusion (0). Scale: 100 um. 


Fig. 3. Transverse section of leaf of Xanthorrhoea 
glauca subsp. angustifolia stained with Toluidine Blue 
and showing sclerenchyma girders (sg), two strands 
of phloem (p) in vascular bundles, palisade meso- 
phyll (pa). Scale: 100 um. 


of wet forests, resulted in lower water loss than 
otherwise occurred. They argued that occlu- 
sions maintained photosynthetic activity when 
excess water occurred on leaf surfaces and that 
the plugs decreased wettability of the leaf by 
preventing formation of a water film that would 
inhibit CO, conductance into the leaf. 

The sclerenchymatous hypodermis aids in de- 
creasing water loss from the leaf because of the 
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thickness of the cell walls and the reduction in 
airspaces. Similarly, the sclerenchyma girders 
bordering the palisade mesophyll would reduce 
water loss from the palisade mesophyll as well 
as reduce heating of this tissue under high sun- 
light. Having a limited amount of airspaces in 
the central tissue would help to minimise water 
loss from the central parenchyma of the leaf. 
Thus the anatomy of X. glauca subsp. angusti- 
folia fits it to its environment! 
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Field Guide to Eucalypts, Volume 2: South-western 
and Southern Australia. Third edition 


by Ian Brooker and David Kleinig 


Publisher: Bloomings Books, Toorak, Victoria, 2016. 433 pages, hardback, 
ISBN 9780992290023. RRP $129.95 


The first volume in this series of three volumes, 
all entitled Field Guide to Eucalypts, was pub- 
lished in 1983. Its area of coverage was south- 
eastern Australia, and it was the start of an 
ambitious project to authoritatively describe 
and illustrate in colour all known eucalypts in 
Australia. 

Volume 2 of the series, South-western and 
Southern Australia (north of the SA gulfs), first 
appeared in 1990, and had a second edition in 
2001. In 2016, a third edition was published, 
and it is this edition which is the main focus of 
this review, especially to provide a comparison 
with its predecessor. 

The volumes always have had. three main 
parts: introductory illustrated descriptions of 
the characters used for identification, extensive 
dichotomous keys, and single-page digests for 
all the species described at the time (the greater 
part of the book). 

This edition has been totally re-typeset, but 
apart from small changes in wording, scattered 
through the text, the first part uses the same 
text and illustrations. The keys have been modi- 
fied to accommodate some new taxa. There are 
24 pages of close-set lines of keys for eight ar- 
eas within the three states, though considering 
that the books are entitled ‘Field Guides, one 
must wonder how many non-specialist users 
would have the time, patience and skill to work 
through them in the field! 

In all volumes and editions, the digests for 
each species have photos of the tree, bark, buds 
and fruits, but, strangely, not of juvenile and 
adult leaves—something that most field users 
immediately look for. The tree habit photos 
in this edition apparently have been copied 
from the previous printed edition, rather than 
scanned from original slides, and so many have 
a slightly ‘out-of-focus’ appearance, immedi- 
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ately noticeable, for example, in the second 
digest on page 52. The bud and fruit photos 
are strong and clear, though it is assumed they 
are reproduced at natural size—I could find no 
statement to this effect and there are no scale 
indicators. My experience with learners in 
the field is that they see shapes, but often 
disregard size when comparing a specimen 
with an illustration. 

Each digest has a comprehensive and system- 
atically presented description of all plant parts, 
with distinguishing features in bold type. Some 
distribution maps have been modified since the 
previous edition. Common names have been 
assigned to all species in this edition. 
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Since the first editions of the three volumes, 
many new species and subspecies have been 
discovered and described, especially in the 
west, and successive editions have reflected 
this. However, with eucalypts in particular, 
there are always questions about taxonomic 
rank and status of new discoveries, i.e. whether 
they represent a new species, subspecies, local 
variant or possible hybrid. The second edition 
of this volume had 366 pages of digests; this 
edition has 373. This doesn’t mean that it in- 
cludes only 7 extra taxa—in some cases, new 
subspecies have been added to ‘older’ species. 
There is an Appendix listing 55 names of fur- 
ther taxa (without citations) published since 
the revision of the volume was begun, with the 
advice to seek the original publications for in- 
formation but, unhelpfully, with no indication 
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of authors or references. The previous edition 
had a much more informative Appendix. 

So, who should buy this third edition? For 
someone with a serious interest in the south- 
western Australian eucalypts, and who doesn't 
have a second edition, this would be the best 
and most authoritative resource. For someone 
already owning the second edition, the cost 
of $129.95 to get a reference for a few extra, 
very rare and localised, eucalypts, and some 
taxonomic tinkering, might be hard to justify. 


Leon Costermans 
1/6 St Johns Avenue 
Frankston, Victoria 3199 


Shark Attacks: Myths, Misunderstandings and Human Fear 


by Blake Chapman 


Publisher: CSIRO Publishing, Clayton South, Victoria, 2017. 280 pages, paperback. 
ISBN 9781486307357. RRP $9.95 


This book is a breath of fresh air for a topic that 
has become stale, for no good reason! 

The topic of shark attack always arouses 
strong emotions, resulting in the polarisa- 
tion of views in many quarters. Following the 
release of the movie Jaws in 1975, people have 
dreaded the prospect of being attacked by a 
shark; out of all proportion to the actual risk of 
encountering one of these incredible predators, 
let alone being attacked by one. The macabre 
fascination with these occasionally horrifying 
events seems to emanate from a primal fear that 
humans have of being attacked and potentially 
consumed by a wild animal. 

While much research has been conducted into 
shark biology and behaviour since Jaws, particu- 
larly in the past 10 to 15 years, it is probably fair 
to suggest that popular literature has not kept 
pace with new and exciting developments. It is 
this reviewer’s opinion that, apart from within 
the scientific literature, there have not been 
many publications in recent times that have 
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adequately addressed the issue of shark 
attacks, or canvassed the complex issues mak- 
ing up these unfortunate events. In fact, there 
has been a real sameness in much of the popu- 
lar literature for several years now, with writers 
using an evidently trusted formula. These books 
begin with a discussion of the biology of sharks, 
followed by descriptions of attacks (with many 
being familiar incidents reprinted ad nauseum, 
and now very dated). They provide only very 
brief advice regarding the real risk of attack and 
the steps that can be taken to avoid unfortunate 
encounters and outcomes. 

I am not an expert in the field of shark 
attacks but, for years, have eagerly gobbled 
up the popular literature; at the time of writ- 
ing, I have no fewer than 22 books adorning my 
bookshelves that deal wholly, or at least in part, 
with the topic of shark attacks. So, with much 
anticipation, I ordered a copy of this book, evi- 
dently part of a major effort by the CSIRO to 
get Australian science ‘out’ to the general public. 

A real niche had developed for a refresh- 
ing new volume to bring shark attack-focused 
books into the modern era. Well, I am happy 
to report that, in my humble opinion, Dr Blake 
Chapman has filled this niche with her superb 
Shark Attacks: Myths, Misunderstandings and 
Human Fear. Her book is packed with innu- 
merable references to the latest and greatest 
scientific research; not speculation, gut feelings 
or tabloid reporting, but hard-won, researched 
fact. The narrative is exceptional, her writing 
style is fluid, the text is easily interpreted by 
the layperson and expert alike—what a gift for 
someone in the scientific field! The book is a 
genuine page-turner in that it stokes the read- 
er’s desire to learn more about a multitude of 
fascinating topics. 

Crucially, Chapman does not fall into the trap 
of suggesting that sharks are safe and pose no 
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threat. Nor does she sugar-coat the dreadful 
nature of some shark attacks, or dismiss them as 
being non-events. In fact, she devotes substan- 
tial space to considering the human element, 
and covers the emotions that survivors and 
witnesses experience after extremely traumatic 
incidents. In particular, some of the interviews 
conducted with medical professionals (such as 
paramedics and trauma surgeons) prove very 
insightful and provide excellent context on the 
horrors of shark attack. 

At $39.95 from CSIRO Publishing, this 
volume could be seen as a little pricey for a 
paperback, but it is a scientific work of very 
high standard that should have a place on the 
bookshelf of anyone who has a strong inter- 
est in the sea and a fascination with the topic 
of shark attack. For that reason, the author 
deserves kudos for providing the public with a 
truly sterling piece of work that adds balance to 
the topic and attempts to answer difficult ques- 
tions relating to human-shark interactions. It is 
to be hoped that in future years there will be 
considerable uptake of this book by the general 
public, by those who purchase it directly and 
those who choose to borrow it from libraries. 
This book will no doubt facilitate the better 
education of people on the topic of shark at- 
tacks, such is the power of the writing and the 
light that has been shone onto some complex 
issues. This fine book is truly different from the 
standard fare that has been produced regularly 
for years on the topic of shark attack, and it was 
certainly a pleasure to read. 


Andrew Christie 
Melbourne Polytechnic 
Epping, Victoria 3076 
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The wasp and the orchid: the remarkable life of 
Australian naturalist Edith Coleman 


by Danielle Clode 


Publisher: Pan Macmillan, Sydney, NSW, 2018. 420 pages, hardback. 
ISBN 9781760554286. RRP. $39.99 


Danielle Clode took on a difficult task in re- 
searching the life of Edith Coleman. Although 
her subject was internationally renowned in 
botanical and naturalist circles from the mid- 
1920s until her death in 1951, much about her 
life and personality was not as well-document- 
ed. Clode can list more than 300 published arti- 
cles written by Coleman—in scientific journals, 
in newspapers and in popular magazines—but 
very few of them provided any information 
about the author. Moreover, Coleman was a 
prolific letter writer, but few of her letters have 
survived. In any event, as Clode observes (p. 
21), ‘Edith rarely wrote about her childhood or 
her family. In fact, she rarely wrote about her- 
self, or other people, at all? 

Clode deals with these deficiencies of data in 
imaginative ways. The wasp and the orchid is 
about Edith Coleman, certainly, but it is about 
much more besides. There is some (informed) 
conjecture, much musing on possibilities, a 
sprinkling of literary allusions, an occasional 
philosophical aside on the nature of nature 
writing and, throughout, a regular drawing on 
the author’s own life and experiences. This ec- 
lectic mix makes for a wide-ranging and inter- 
esting narrative, which could be read as a good 
case study of how to go about writing an ac- 
count of another person’s life. 

Chapter 1 is a brief introduction to the sub- 
ject of the book. The 13 chapters that follow are 
arranged in a basically chronological fashion, 
beginning with Edith’s early childhood in ru- 
ral Surrey, England, and ending with her death 
in Blairgowrie, Victoria, aged 76. Each of these 
chapters is preceded by a short prose passage 
in which Clode creates a scene of relevance to 
that chapter’s focus; similarly, each chapter is 
followed by an extract from one of Coleman's 
many published articles. 

Edith Coleman’s greatest achievement was in 
the documenting of a process of pseudocopu- 
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lation, whereby certain orchid species achieve 
pollination by attracting wasps to mate with the 
flower. This was a puzzle that had eluded many 
naturalists before her, including Charles Dar- 
win. But while the study of orchids consumed 
much of Coleman’s research time, it was by no 
means her only interest in the natural world. 
Her ability to closely and patiently study things 
around her was turned often to other parts of 
nature. She also observed and wrote about fau- 
nal species, including birds, butterflies, moths 
and other insects, spiders, possums, echidnas, 
bats and seals. The only book she wrote was 
a systematic study of Victorian wattles, Come 
back in wattle time, published in 1935. 
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Edith’s husband, James George Coleman, was 
an adventurous motor vehicle pioneer, with 
a good eye for the future of private transport. 
He was the first to sell both motorbikes and 
motorcars and, with two motoring friends, 
in 1903 founded what became (in 1917) the 
Royal Automobile Club of Victoria. That said, 
he makes only a brief appearance in this book; 
he is there to do the heavy work in Edith’s large 
garden but takes little if any part in her nature 
studies. On the other hand, their daughters, 
Dorothy and Gladys, were of regular assistance 
to their mother, until they both took up profes- 
sions and moved away from home in the late 
1920s. The drawings that illustrated Edith’s 
first published article (in The Gum Tree of De- 
cember 1920) were executed by Dorothy and 
Gladys. It was Dorothy who drew her mother’s 
attention to the odd behaviour of wasps on or- 
chids on the Coleman's Healesville property, in 
January 1927. 

One might quibble about the inadequacy of 
the Indexes that list only names of people and 
species, or the difficulties of navigating the 


Endnotes that are printed in a hopelessly small 
font. But neither of these things detracts from 
Danielle Clode’s achievement in charting the 
remarkable life of Edith Coleman. It was re- 
markable, indeed—remarkable for the fact that 
she was 48 when she embarked on the work 
that made her famous; and equally remarkable 
that she had no formal training in her areas of 
interest. Coleman's work is a wonderful 
example of what we would now call ‘citizen 
science. In bringing the subject to a wider 
audience, Clode does great service to natural- 
ists, to the field of Australian nature writing 
and to anybody interested in the history of 
Australian science. The wasp and the orchid 
should find a place in all local and academic 
libraries and on the bookshelves of anybody 
interested in studying the natural world. 


Gary Presland 

School of Geography 

The University of Melbourne 
Parkville, Victoria 3010 


Freshwater Turtles of Australia 


by John Cann and Ross Sadlier 


Publisher: CSIRO Publishing, Clayton South, Victoria, 2017. 464 pages, hardback. 
ISBN 9781486308248 RRP $150.00 


Freshwater Turtles of Australia by John Cann 
and Ross Sadlier is an extraordinary compen- 
dium of information on the array of Chelonian 
species that call this continent home. It is par- 
tially an update of Cann’s previous volume on 
the subject but incorporates both more recent 
knowledge and new hypotheses about Austral- 
ian turtle biology. It is beautifully illustrated, 
largely well-written, and includes a number 
of humorous personal anecdotes about the 
challenges of studying, or indeed even find- 
ing, these cryptic aquatic animals, particularly 
where other (dangerous) aquatic species may 
lurk. It is by far the most comprehensive review 
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of natural history data available for Australian 
turtles, and is a must-read for that reason alone. 
However, the book has room for improve- 
ment. Probably a quarter of its text overall is 
devoted to detailing the history of each species’ 
description and the contentious nature of tur- 
tle taxonomy. Much of this text is laborious. It 
is not likely to be of interest to anyone other 
than true turtle enthusiasts and, at the same 
time, the details of the species descriptions are 
not made in a clear way to allow readers to use 
the volume as an easy source for turtle identi- 
fication in the field. Given the number of spe- 
cies’ and subspecies’ distinctions presented in 
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the book, I was surprised that there wasn’t a 
dichotomous key or other clear and easy-to- 
use description of how to identify each spe- 
cies, as is present in other such taxon-specific 
volumes. A dichotomous key would have been 
particularly useful given the occasional argu- 
ments for why a given (sub)species has or has 
not been accepted by other turtle biologists. If a 
species can be described via morphology alone 
(as Cann and Sadlier often argue), then future 
turtle biologists need to have clear diagnostics 
for identifying these species in the field. ‘These 
details (when present) are unfortunately buried 
in the prose, rather than clearly highlighted. 
Many of the details also could have been high- 
lighted in illustrations to give users in the field 
clear examples to follow, especially for other- 
wise similar-looking turtles. Although several 
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drawings of anatomical details are presented for 
each species, they are not labelled in a way 
that allows for identification or comparison 
across species. 

The organisation of the book’ chapters is 
confusing. Species are presented in order of 
genus, but their order within genus (and the 
order across genera) does not follow a clear 
pattern—not even alphabetical. As a result, it 
is necessary to constantly refer to the Table of 
Contents. I could find no explanation for this 
seemingly haphazard organisation. 

Despite these quibbles, I am very impressed 
by Cann and Sadlier’s assembly of details on the 
natural history for each turtle species. This is 
where the book’s contribution truly shines, not 
just for the information it provides, but because 
the authors do not hesitate to mention where 
there is a need for additional information. The 
result is striking, because it highlights just how 
little we know about our fascinating Australian 
turtles. Globally and nationally, turtles are one 
of the most threatened vertebrate groups. 

Thus, Cann and Sadlier’s book stands as a 
testament to the tremendous amount of work 
that remains to be done to understand them, let 
alone prevent their extinctions. For any young 
student interested in making a contribution to 
conservation biology, this book will highlight 
that Australian turtles are among the most in 
need of their help. 


James Van Dyke 

School of Environmental Sciences 
Charles Sturt University 

Albury, New South Wales 2640 
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